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Protecting nature. Preserving life.

San Juan




Project Objectives

Refine methods for assessing the ecological and social
Impacts of changes in the quantity, quality and
pulsing of freshwater flows in rivers and estuaries.

Integrate the analysis of impacts on freshwater flows
and associated ecosystem degradation into the
ongoing goal setting, planning and decision-making
processes.

Design an action strategy and monitoring scheme that
can be used to shape and inform future management
decisions affecting the uses and allocation of
freshwater as these affect the rivers and estuaries.

Document lessons learned and prepare a revised
methods guide for assessing changes to freshwater
Inflows to estuaries and integrating that information
Into coastal management processes.



Project Assumptions

Water managers and regulators face a difficult challenge in
balancing a variety of stakeholder interests in a world In
which resource demands continue to intensify.

To help facilitate integrated water resources management,
The Nature Conservancy developed a new decision-making
framework for ecologically sustainable water management
(ESWM).

ESWM can help water managers organize, analyze, and
build the information and knowledge required to identify
Incompatibilities among various human and ecosystem
needs for water and provides a structure for resolving those
Incompatibilities through collaboration and
experimentation.

ESWM framework is built on the understanding that societal
values for a river are optimized when water is store,
diverted, and release in a manner that meets human needs
for energy production, water supply, and other municipal
and industrial needs while maintaining adequate flows to
sustain a healthy ecosystem.



A framework for ecologically sustainable water management

Step 1
Estimate

Ecosystem
Flow
Requirements

Problem Definition

Step 4
Foster Collaborative

Dialogue to Search
for Solutions

Step 5
Conduct Water

Management
Experiments to
Resolve Uncertainty

Step 6
Design and implement

and Adaptive
Management Plan
*Monitoring
*Funding
sGovernance
*Adaptability
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Source: Richter et al. 2005. A Framework for Ecologically Sustainable Water Management. Hydro Review, July 2005.



Project Components

1. Overview of the Watershed
a) Boundaries of the Yuna Watershed and Tributaries
b) Gauging Stations and River Flow Patterns
2. Overview of the Estuary of Samana Bay
a) Physical and Ecological Features,
b) Freshwater Flow and the Ecology of the Samana Estuary
3. Water Dependent Sectors and Resource Use in the Watershed
a) Agriculture
b) Mining
c) Tourism in Samana Bay
d) Fisheries
4. The System of Dams, Reservoirs, Irrigation, and Hydropower

5. Threats to the Quantity, Timing and Quality of Freshwater Inflows and Estuary
Health

a) Conceptual Model Overview
b) Water Contamination from Rice Cultivation and Other Sources
c) Assessment of the Impact of Dams on the Yuna River Flow Regime
d) Proposed Construction of New Dams
e) Deforestation and Sedimentation
f) Overfishing
g) Aquaculture
h) Other Threats
6. Governance
a) Watershed Governance,
b) Coastal and Marine Governance of Samana Bay / Yuna Estuary.



Ecological River Integrity

e The ecological integrity of river ecosystems depends
on their natural dynamic character.

e Flow regime is of central importance in sustaining the
ecological integrity of flowing water systems.

e The five components of the flow regime — magnitude,
frequency, duration, timing, and rate of change —
Influence integrity both directly and indirectly, through
their effects on other primary regulators of integrity.

e Modification of flow thus has cascading effects on the
ecological integrity of rivers.

Source: Karr, JR. 1991. Biological integrity: a long neglected aspect of water resource
management. Ecological Applications 1: 66-84.



The Ecological Integrity of River Ecosystems
depends on their Natural Dynamic Character

Flow Regime
Magnitude
Frequency

Duration
Timing
Rate of Change

/

Water Energy Physical Biotic
Quality | Sources ® Habitat Interactions

v

| Ecological Integrity

Source: Karr, JR. 1991. Biological integrity: a long-neglected aspect of water resource management.
Ecological Applications 1:66-84




Relevance of Flow Requirements

e Rivers have complex ecosystem dynamics that
Involve multivariate habitat influences, complex
and varied life histories of riverine species, biotic
Interactions, geomorphic change and other
potentially critical factors.

e Native riverine species possess life history traits
that enable individuals to survive and reproduce
within a certain range of environmental variation.

e A myriad of environmental factors / attributes are
known to shape the habitat templates that
control aguatic and riparian species distributions.

e Hydrological variation plays a major part in
structuring the biotic diversity within river
ecosystems as it controls key habitat conditions
within the river channel, floodplain and estuary.
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Total for entire
watershed:

Withdrawal capacity
for irrigation: 83.3
cms

Irrigation return
flow: 16.7 cms
Potable water use:
1.5cms

Industrial water use:
5cms
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Yuna River

Hydrological Characterization

Yuna River, near El Limon (Enhanced)

Due to the large quantity of precipitation in this basin, (1956-2003)
as well as t_he poor drainage, a large area in the lower 450 Rircon Darm et Darm
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threats and sources

1ties:
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Sustainable Ecotourism and
Fisheries Activities




Conclusions from stakeholders analysis

e The ecology of mangrove and other estuarine
communities of the Yuna-Samana Bay estuary
are dependent on freshwater flows.

e Alteration to the freshwater flows of the Yuna
River and tributaries and associated salinity
regime are responsible for mangrove swamp
becoming more saline in the low flow period due
to evaporation and saltwater intrusion.

e Changes in the estuary has probably had
extensive effects on the mangrove and estuarine
community, such as loss of mangrove integrity,
Increasing sedimentation, and decreasing
commercial fish catches.



Reduced fresh-
water inflows

Threats to Samana Bay
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The Nature Conservancy @

Protecting nature. Preserving life."

Muchas Gracias!




